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Abstract (Basic): 

Immunomodulatory peptides which regulate the auxiliary impulse signal conduction on T 
- cells and/or antigen presenting cells by interacting with the molecules associated with auxiliary 
impulse signal conduction on these cells are new. The peptides are recognized by antibodies to 
the molecules associated with this signal conduction, such as antibodies to CTLA-4, CD-28, CD- 
80 or CD-86. The peptides contain a sequence having two cysteine residues at least six residues 
apart. The peptides are identified by screening a phage random peptide library (containing a 
random sequence of 8 or more amino acid residues expressed on a coat protein) using an 
antibody to one of the molecules involved in auxiliary impulse signal conduction (such as CTLA- 
4). 



immune regulation, and for the design and screening of potential agonists, antagonists and 
receptors associated with auxiliary impulse signal conduction. 



- The peptides can be used as immunomodulators for the treatment of disorders of 
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1. Immunoregulatory molecules which regulate co-stimulation signal transduction by 
interacting another molecules which is involved in co-stimulation signal transduction on 
the antigen presenting cells or T cells in activation of T cells by antigen presenting cells. 

2. Immunoregulatory molecules described in 1 which is recognized by monoclonal 
antibody against molecules which is involved in co-stimulation signal transduction. 



mco- 



3. Immunoregulatory molecules described in 1 or 2 in case that molecules involved 

stimulation signal transduction is CTLA-4 and that monoclonal antibody is anti-CTLA-4 
mAb. 

4. Immunoregulatory molecules described in 1 or 2 in case that molecules involved in co- 
stimulation signal transduction is CD28 and that monoclonal antibody is anti-CD28 mAb. 

5. Immunoregulatory molecules described in 1 or 2 in case that molecules involved in co- 
stimulation signal transduction is CD80 and that monoclonal antibody is anti-CD80 mAb. 

6. Immunoregulatory molecules described in 1 or 2 in case that molecules involved in co- 
stimulation signal transduction is CD86 and that monoclonal antibody is anti-CD86 mAb. 

7. Immunoregulatory molecules described in 1 or 2 which has sequence Cys-X-Cys and 
X has at least 6 amino acids. 

8. Immunoregulatory molecules described in 7 which has sequence from amino acid 
number 4 to 1 5 and the peptide is listed in the number 4 in the table. 

9. Immunoregulatory molecules described in 7 or 8 which contain peptide listed in the 
number 4 in the table. 

10. Immunoregulatory molecules described in 7 which has sequence from amino acid 
number 8 to 15 and the peptide is listed in the number 8 in the table. 

11. Immunoregulatory molecules described in 7 or 10 which contain peptide listed in the 
number 8 in the table. 

12. Immune associated factor recognized by immunoregulatory molecules which contain 
peptide listed in the number 8 in the table. 

13. Immunoregulatory drug which uniquely contain one of the immunoregulatory 
molecule described in the 1,2,3,4,5,6,7,8,9,10, or 11. 

14. Immunoregulatory drug which uniquely contain carrier or protein including one of 
the immunoregulatory molecule described in the 1,2,3,4,5,6,7,8,9,10, or 1 1. 
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15. Immune augumenting drug which uniquely contain immunoregulatory drug described 
in 13 or 14. 



16. Imrnuno inhibitory drug which uniquely contain immunoregulatory drug described in 
13 or 14. 

17. Method for making peptide sequence having structure similar to the interacting 
domain of either the 2 molecules interacting each other and for isolating peptide sequence 
having structure similar to the interacting domain of either of the 2 molecules by 
screening lamda phage random peptide library presenting more than 8 amino acids using 
the monoclonal antibody recognizing structure of the interacting domain of either of the 2 
molecules. 



18. Method described in 17 in case that one of the molecules is CTLA-4. 

19. Method described in 17 or 18 in case that monoclonal antibody recognizing structure 
of that molecules is anti CTLA-4 monoclonal antibody. 

20. Method described in 17, 18, or 19 in case that peptide has Cys-X-Cys structure and X 
presents at least 6 amino acids. 

21. Method described in 20 in case that peptide listed in the number 4 in the table and has 
sequence at least amino acid number 4 to number 15. 

22. Method described in 20 or 21 in case that peptide has sequence peptide listed in 
number 4 in the table. 

23. Method described in 20 in case that peptide is the one listed in the number 8 in the 
table and has sequence at least amino acid number 8 to number 15. 



24 Method described in 20 or 21 in case that peptide has sequence listed in the number 8 
in the table. 
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ffl^so*<ff* u < , 1 5 ^±©7 * y @^©5 yy^mmhztitz 

*£4SB©A 1 a<t5#g©G 1 ytofig (E?ij|£©|e?ij#^ 1 izEtt 
©7$y»E9ljC*^x, ^tl^'tl2 2#g<i:2 3§gicffi^-r5) ci 
5fiEU:©7 >*'AE?"J#}?A£ftT(,>3 bOtibim'r p 
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«-i*<«« 0 COJ:9tt^^y-->^j£cj:, T% &CTLA-4 
SI^^&tlT^S^T-f- KE^J©«8K: e fcoT^<ofr©*n-:,£a 

^KE5»J*«^-r5fefe Kx in vitro* SWii„ vivoOT y -fe-f^J: 
C^T»/:7 7 -^n-^ CTLA- 4 ^Io S ^ 



-3 
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:ci9/«^y-z^s C J:,T, StCTLA-4 

**ra*KMHR«fc»K: x in vitw«*^ttin vivoOT y-b-fjjU , 
-?* * C D 8 0 * * C D 8 6 * 
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xmm* u\> $ nfc 7 7 - y * n - - © «t o tixtevftgi 

F6©7WKfr£fcs^ 7 > KE3 aj (ffiyij^oEyijs^s) #jS3*lS 0 
8 0 * 5 C D 8 6 £ «k < ffilfcf&OftffiHiiH^iffiSftffl LT^S t 

77-^n->j;5 »fc^7> KEfllttf SlwS^S 

1= TlBte* ffittffc-j-s FEW** ^^T-^n-^ici 
#T#S 0 *©Jf£U*EyiJ(iF2 (E?lJSS0E?iJ#^4) T*5 D 
CD80*CD86»*i: Uttt,^ Ttt|&*gttft-j-5 K 

F6 (Efll3i©EyiJ3^8) -rfc-Bo 
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F607 5y»^6/x5^^KE?»J (E9JSOE8IW8) #*3*i* D 
:OF6K!l^,fc77-yi4, */cftbtiT(,^t^ ^^<cd 

8 0*«lMiCD8 6iJ:<fflfefliioftaEHaH?i:*BSML-Clx«t 
F6 (E^J«OEyiJ#-^8) T*S 0 

*tf CD 2 8 #3it Lxm LT^«|flt *<Z>&aM0?l*&& 
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WttSttfb**L< (5-10 ft) ffi*«d£#DN6-efc<S 0 
^T'i'OJ-WA (DDS) *©*ntt*m»I?©§fl£. 
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^.J,< U _. >X - A (DDS) ^o ttt6ttw ^ SoH ^ ^Ktf? 



•y 
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Smith£ (G. P. Smith, Science, Vol. 24 9.p386-390(l 
9 9 0)) Jw«t»)«^$*ifc7r-^7>^A^^K5-r^5y-(i % 

(geneH) rtCBWKfcbfcfi*©^* KEyiJKfiS*-* 5 >y/,ttit 

3EOE9iJ« 1 c P n ^>^©75; K©-fcE*J** Lfc. c ©-ft 
E*]©2 2#B©.A 1 at23«BG 1 yfl>IBC5 $ y SE 

£bfc?BTse3H-So co^ffl^si, afcssicfcjuwf-K© 

^K5-f^5'J-(iNishi x Saya£ (T. Nishi H»g^ N Vol.11. 
P 9 5- 1 0 0(1 9 9 3)) tfftKUfcfc©-^ CftjiSaith^c J^ T 

? (genem) |*j© % E9J&©E?l|S^ 1 © 2 2ig©A 1 a£23«© 

G 1 yOBCl 5a*©5>^tt7 5 y»E5fl(C«i61-5aie?*<ffA 
* tlT. pn ^ >y< ^ t c © ! 5 g So7 , , L/S:JBT*a-r * 
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d tl h> \zm Z> ti £ © T 11 ft I \, 

Smithb> (G. P. Smith, Science. Vol. 249.p386-390(l 
9 9 0)) Ki9fg£Sn*:7y-^>*-A^7^ K5>f 75 U-li N 

(genelH) rtfcgttloSbfcgSo^^ KE^JUffiS-TS 5 >**A/,£iI 
fc^fcflALfcfeO-Ci&lK Pi* 

©/^* K^^^^-C^f^ «fc 9 KlfcltSflfc feOTft a 0 mm 

^vmm^ l (c P n * >/^o7 ^ y K®-&E?ij£* L/c„ c ©-& 

■ E3aj©2 2SIOA 1 a £2 3#g©G 1 y ©bj- 5 >^Att7 = jbe 

7f- K5^75 U-teNishi, Saya£ (T. Nishi Vol. 1 1. 

P 9 5-1 0 0(1 9 9 3)) Vr?mLtzt>(DT\ CftliSiithfcKJ: ,x 
«£3*ifc#&t=,k»>ftK$ftfcfc©-efcs 0 :C7 7 -^y^ 
f- K5-T75 U-(i N ^©^dfe^pnr^yy^^^n- K-T-Sitfe 
* (genem) |*i©, E3Rj$©E7ij£4|- 1 O 2 2#S© A 1 at23f@0 

g i y ©Fait: i sssgo^ y?uiii> \ j &wmmm- tt&s-imx 

£ *IT. pn * t c © 1 5 ^S© 7 * y K^gt^. L^Tfg§t-f £ 
<k?Kf£ft£;h,*:k©T&3 0 :oi 5SS©5>^a/j:^7^ BH 1 ^ 
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7 7-5?©pm*>/<*rtfc»Stt-*7T-* (fd-tet) fc^E©**.; 

**E©lflN;U CD8.0tCTLA-4*«^lic*i6©»? < !:Ha 

* n - THJfcfll 1 u/c -7 7 - vyu^ 

7>K5-f 77 ftv7XCTLA-4*y 
-^tfcfc (7r-$>**>J:*)||&A:UC10-4F10-ll) £ 

7tt, CTLA-4»?©tt«:CB«S*l*«»t|Sltttt«iBt**oT^ 

s? «k5»&*ifc*^-7t)C'D8 0»?*^:J4CD86^*B«U- C 
TLA-4»?iCD8 0»?*fcliCD8 6»?i©asftffl|-K« 
4***, **^I*CD 8 0a?*fcttCD8 6a*Kfl*fr©.>*>,u • 

Otlft*ff-Dfco C©*flreffll*fcCTLA-4-I g&tfCD-8 0-I 
(2 N Linsleyt, (J. Exp. Med. Vol. 174,p561-5 

6 9(1 9 9 1)) ©#SlcfcoTfBKLfcCTLA-4-I g&tfCD8 
0 ~ I gO + y 7l£?|fK-$ p C DM 8 x . K (± 

» «t*feSEW> J:0«4) * x *hfftDEAE-f*7h7>tt*ffl 
C 0 S 7 ttiaKaifi?#Aa, ±Sg 7 2 *IH*©±?|| J: ^of^ 

*r9 6^©EIA7U-h Cttfc'WS-f K*») KO.O 



16 



WO 98/46739 



PCT/JP97/02540 



7r-V<Dl>W?>^?ftlzmM?57T-iS (fd-tet) ^00^^.; 

EMU : 'J --^Kffl^fcft©-^ 
**W©lWli % CD8 0±CTLA-4**W*cft*©3 T £Hit 

* o - § c <kT*S 0 1 iZTji Ltz7 7 -i?7 

(7r-5>s;*> < kOJ(IA:UC10-4F10-ll) * 

CTLA-4»?Ofi:(tCB»$hS«»- < !:Hatt« aWoTl% 

5, «k5»&*ifc^-7feCD8 0^4fcttCD8 6^BlttU C 
TLA -4»?iCD8 0»?*fc«CD8 6»?i:O«5ftffl l -tg W ^ 

**^«CD80^*A:ttCD86^Kfir^o.>r^ 1 

©»ft*(Tofc. C0^W;CTLA-4-I gS^CD-8 0-I 

5 + ^tf?!*, Linsleyt, ( J . Exp. Med. Vol. 1 74,p561-5 

6 9(1 9 9 1)) ©*ttlcf56oTft«LteCTLA-4-I g&otCD8 
0-1 ar©*^5«fiWfr* P CDM8J=ia*a^jB8!^^5 K (± 

C 0 S 7 «^fc^ASL w " 7 2 ^Haoj-^j. ^ D - ^ > 

9 6 I A7U- h K ^ c0> 0 
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2XNaN,*afc5 0mMhy*-HCK P H7.5. 15 0mM N 
aCl (TBS) T*«LfcCTLA-4-Ig (200ng/ml)^ 
l^*fc550M»aU 3 7TC-Cl«WIDHi6a, 0. 5%Tween 
2 0**fr5 0mMM;x-HCK PH7.5, 15 0mM NaCl (T 
BST) TftfrLfco &*x;w=lWMil»7;l/:/* > (BSA) £2 5 

*TBSTTft»», TBST«*Oi«i:»RL^^CTLA- 

4*y^D-^;Utt^l^i;| / * fc », 10 o^ 1^| U 3 7°CX'1B# 
BSS*», TBSTWl/: 0 ST2 0 0 n g/m I i:^ 

ttU 3 7TC?l*IBlKJ6fc N TBSTTftfrUfc. MCTBST10 

CLeinco Technologies Ltd., **-.;) *MTl*HRfc, TBS 

*R) *Jn*K3t*4 05nm*«SLfc. It&ttflS £ UTft^ 
^CTLA-4t^D-^o ftb! , l::oJji:#tgIl . 7<f ^ 

5 5%) *«Ba*PBSfcttLT«ffLfcfc©) £fflW Co 
01l: ^ t ^ 1 - -Tffl^fca797CTLA-4t^n-^a 
*«CTLA-4-Igi:CD80-Igoe^5E±*i|B»« cii 

SS!li:ftCTLA-4a#4fiftn77-^D->0^- >/ 

WJ2i:^/;CTLA-4-IgiCD80-IgO^p ISt 
«ft C T L A - 4 t , T% fitTlC^^ttKfit . TUM 1 ^ 
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2HNaN,*at?5 0mMH;*-HC 1, pH7.5, 15 0mM N 
aCl (TBS) T#|?lfcCTLA-4-Ig (2 0 0 ng/ml) * 
l^*fc»)50M»au 3 71Cri*MKlSau 0. 5%Tween 
2 0**tr5 0mMMx-HCK PH7.5, 15 0mM NaCl (T 
BST) -CftfrL.*:, §9x/WCl%^lfll?if7;U7'* > (BSA) £2 5 

*T B S T?»#fc % TBS * OftftCftft LfcftT * X C T L A - 
4*y jD-^uftfcfcijx^fcfc*) 1 0 0^ 1MU 3 7°CT'18# 
ME*!*, TBSTT»Uc 0 WTBST20 0 ng/mli:^ 

SU 3 7°CT1B#F B ^M, TBSTT*»lfc, **CTBS"C10 
0 Lfc7;U;*7 U 7***7 r ~tfgHflU h U7* h7h*^> 

CLeinco Technologies Ltd., * X- >J ) *a*-e 1 TBS 

*E) *Jn^.RitK4 0 5nm*ai«Ufco fcttttlfci UTi/t? 

5 5%) ISftB»*PBSCStL-ca«fLfct)©) £fflWc 0 *0fcj|, 
ai, ^ tJ: ^ : > ::Tffl^fca:7->7CTLA-4t^D-^a 

*«*CTLA-4-I giCD80-I gOtS#*^ K |a»«Ci* 

SHai:ftCTLA-4ft(*:ttt^r«7r-y^D-.>(0/<>->^ 
»l2l^U:CTLA-4-I g<tCD80-I gOtt^Eft 
<5£tC T L A - 4 ifcttfcffl i, vc, OTJC^-T^l^ , TXm i 
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-4^^D-^^i^/ :510//g/m] ^ lnil:J ^ hu 

K^-f^'J- (1.2xi0 12 TU) <t4«CT' 
16^M^ fco :0^1,-hnBSTTM, g^U^fc 
77 "'^«li 0.1N HCl-^US/>, pH2.2 (lmg/m 
1 BSA N 0. lmg/m 1 7i;-;l/U 7 K (^n, z a - 3 -^)) 

U [HIM, pH9.10hy*-HClT*fcLfc o Hfcft 
Kfflt>SiJtv 7 xCTLA-4*y ^ P-^tt(*0«5 ^g, 1 //g<h 

-4*>'^D-^;uJt«: < i:|i[^5 7T-yoaglJ*fTofco 

^^'J--^*ff,A: 8 Sn>ith£©2f& (G. P. Smith Method in 
E nzymology Vol. 2 1 7 P 2 2 8 - 2 5 7 ( 1 9 9 3 X 7 * f $ ? 7 

*9 6-7x,UEL I SA^U- K 5* K *«) K 4 °CT1 

*7 = -hU TBSTTftfrU 0.02%NaN 3 , l*BSA*£fr 
5 0mMhUx-HCK pH7.5. 15 0mM NaCl*i*x*fc 

TTft** % ft7^CTLA-4t;^-^ (2 0 0ng/ m 

l/^/100M) ^Igtl»IF«^/; 0 TBST-C** 

^ TB ST2 5 0<gfl=ft5!LfcT;u*y7*^^7r---b-*ttoia:/xA 
gGfcf* (tf^y K *.j 7j( .^- 7) * M T1^|HISI6 N 
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-4^y^D-«^i^/ : f) 1 o // g/ m l^imin-hu 
77-y5>^WK5^y5'J- (1.2xl0 12 TU) £4°C-e 

77-5>«(|»i % 0.1N HC 1 pH2.2 (lmg/m 
1 BSA, 0. lmg/m 1 7 x J -JUU y K (4 i 7'n N ^ ^ _ 3 _^)) 

-•>'^ifJU @JR^ N pH9.1©h'j7-HClTi{ifiLfc B ?§£ft 

8*Uc#£|gi;*fl;£ft3|5i fft * % «t!)S<#iW7^CTLA 

'&z>htz7 7 -i?5 8lO?D-y|;o^TEL I S AS£ffl^fc— ft 
X^ij-->^^ 0 ^ 0 Smitht,©^ (G.P.Smith Method in 
Enzymology Vol. 217 p 2 2 8-2 5 7(1 9 9 SXTAf; y 
I'*) i:|l^U:S7r^ (4xi0 8 t""jtW^x;i / / 40// i) 
^9 69x;UEL I SAT-b-h (££^-*^ K IS) fC4°CT*l 
ftT = -hU TBSm»U 0.02%NaN 3 , 1KBS-A*£fc 
50mMMx-HCK pH7.5. 150mM NaC l*l9x^ 
tzOlQOu lfiQ*. % IfiT2Wu^Lfc c -OT-U-h^TBS 
TTifcM, ft 7 ^CTLA-4t^D-^ft# (2 0 0ng/m 
l/f^/100fll) ^I^flMlS^fco TBSTT'^ 
ft* TBS-e250fi«tfc7;^-J7^^ 7 -f»litnA 
eGiitf* (trMV. y K Aij7t;b-7) ^ifitlMC 
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1=3 

-*3 



Si77XCTLA-4*y ^o-^«:(*:tRi6f *7 T -y^n->*< 
2 lfflttBT&fc (B2), 

StWWttEaiK-DC,^ *ft*ft07r-***DNA*S B ithSO# 
i* (G. P. Smith. Method in Enzymology, Vol. 2 1 7, p228-2 
5 7(1 9 9 3), 7ii7xv>??\sX) CftoTEiRU E?iJig©E?iJ# 

2K*f£jfiDNA*75*-7-&l,-c, Applied Biosyste.stt©3 
7 3A-36S DNA->-^^^-^ t ^ T ^ig S@2?|j0 ^^-^ 

/c 0 :or5<7-BljijJKDEji| Wll:S Lfc7 5 y»E*J©3 7# 
®Pro^41#0Asn 0ffltt.C»fc« ttttttSETU 
0**r©»*. Cft^r-^D-xo, EWfcOEJWlK**- 
Pl^^O22tSOAl«i23#§(0Gly(0B,: ms7 , 

y KE * J * * - 7 ^ 3 * * 8 izmt 6 m®<D 7 * j mmmza 

WF1 CEW* 3 > . F2 (E^H4) . F3 CE*I**5> , F 
4 (E?«j#^ 6 ) N F5 <E*|#*7) RCfF6 CE*I**8) a 
ToiWf*lT,fc, 
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*R) £flo;U 4 0 5 nmCfc^5M^^fiiJ^Lfc 0 *©i£!l N 
2 HHtBTfcA: (BI2) 0 

1*114 :/<i/i>^nfc77-^^D->0jfAWKO75;« 
E7!I©8h£ 

*aF»<fi*E?iJllo^T. *n**l07T-y^6DNA*Siith$©S- 

ft (G. P. Smith. Method in Enzymology, Vol. 2 1 7 N p 2 2 8 - 2 
5 7(1 9 9 3). Tijri ytzflsx) CfifeoTIsUjXU E7iJ3E©E?»JS 
f2i:^ S icDNA^7<'7- < !:lT, Applied B iosystems£i© 3 
7 3A-36S DNAS/-^x>-y— ^^x^KigsE^^^^ 

OPro^41tOAs n©«*|itf£«t>©T**. ttKttSE^J 

©tffffOtS*, Cftb©7 7 -^n-><D N E^©EJiJ#^lic^-r 

Pm^W^02 2#l©Al ai23#B©Gl yOHlc^tiSTJ 
y BE*]**- 7 (i N e *jfr* 3*^8i:^6»7iy mm\z* 

&*tizz.tim®>zntz 0 ^tit>(D7 i jwtm.m*CTLA-4<D7 i 

»EM©tf- 7 *ai^ 0 :n607;;iE^-7* N *n 
Wl (E «H3) . F2 (E?iJ#^4) , F3 (E*l*?5) % F 
4 (E9JS96) s F5 (E?iJ#^7) &tfF6 (E9J*48) iUH 
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mi 

F 1 : Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 
F 2 : Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 
F 3 : Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 
F 4 : His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 
F 5 : Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
F 6 : Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 
**fi5 : - 7 ttii v * X C T L A - 4 * J >7 n - i-Jlftft t 

ttO*Sttt§«fi«3K*UfcELI S Affile J: Off, fc. Rt£zi> hD _ 

tot LTfc ?«) x c t l a - 4 * y {7 o - fvuttft ^7 f v ? ^ y v 

I gG^ffll^;, tfcttit/tttfcteffi'xAx*-- I gGiattfcffll^fco 
F 2 EyiJ*»3g-i-5 7 7 -ytF6 EPJggSi-*- 57,-^ 
^SiKfc-^xCTLA-^*; *n ±EfcU F 1 E*U 
F 4 ETOtfF 5 E*|**a*«*7 r - SXifiS < K*« C ttftofro 
fee F3E3?iJ*|g3i-r«7r-ytt$&irp<K^Ufc (1213) c 

-©F2EW***1-*7r-y*ter**M*<E 8 cheri C hia 
coli F2 [FERM BP-6 0 0 9] t LT X F6E*|**3l* 
37 3 *8ISa< Escherichia coli F6 [FERM BP 

-6 0 10] t L/Ts 199 7^4/U 4B (JK«KB : 199 7^73 
4Bi:*hfhH5f Wg p_ 1 6192*fcJ:tf»P-i6193* 
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11 

F 1 : Gly Leu His Ser Arg Cys His lie Gly Arg Asp Cys Ser Ser Ala 
F 2 : Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 
F 3 : Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 
F 4 : His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 
F 5 : Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
F 6 : Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 

mm. ■ 7 tit-? * x c t l a - 4 * j i n ± <o n 

teommntem 3 e l i s a miz * , tz 0 ? > h D - 

&££^7XCD28iJt{* (7 7 -5^x^ *>yxrf) fc^A 
I !G*ffl^fc ( tfcajffittKlifc'^x*- I gG£t#£fflWc 0 

F2E^»at*77-^F6E5ll**St«77-^ 
*03l<tt^7XCTLA-4*>'^D-^a«:t S , 6U F 1 iS£iJ N 

fc. F 3i2^J^H-r57 r -^li$^ ( c||< Sf£ ; L ^ (H3) o 

**\ :®F2 Eftl****- ^ 7 7 - i^g^ * *IIiI*<E scherichia 
coli F2 [FERM BP-6 0 09] tit, F6E*|*»3W- 
*7 7 -^g4t 3*8§S#Escherichia coli F6 [FERM BP 
-6 0 10] t LT\ 199 7*43 14B (jK*K B : 1997*73 
4 Bi:**ifn*im*P- 1 6 1 9 2**J:tf*P - i 6 1 9 3* 
hft«i:»<* R ^ V) KMiitlitttmi 
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^ItSII^PTr (»!lo<ramiTgl#3^ (SE#^3 0 5) ) 

CTLA-4»?0*?n-^LT, CTLA-4^iiicD 

Smith t>©#& (G. P. Smith, Method in Ehzymology, Vol. 2 17, 
P 22 8-2 5 7(1 9 9 3), 7*f; 7 ^U7) i:^ T fti L/:o 

r~?*<* (W. T.)£10/zg(2 0 0# 1/P B S)KI£rt&5 

MM* 9 6 y^a/i^wi/- M= 1 ^*>^ 1. 5 x 1 0 5 

*»^W.T.07r-^J:CfFl~F60E^IBS-r 
^r-^*i«o. 0 1 5**5 /£ g/m l Ktt* «fc 9 tcja*., ft 2 
00*1 (10%FCS££frRPMI 1 6 4 0^Jte) <t U 

^-Mlv 3BIB37-C, 5KC0,©*ttT«*fr,fc o «»Ti8 
WirC[»H]^5 5;> (0.5/zCi/well) Tn'^^^^^ ^ ;U/N 
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¥xm&WM3zm (K«tmo<iim«iTBi#3^ cmm^zos) ) 

' iz mm A f z J: V) mvt £ tlX ^ § o 

HJSffl 5 izyjk Ltz £ {c N 3-[5tf# bti^c 6 S^OSS^J^^^-s 7 7 - 
V\U i/tv7XCTLA-4*^o - ^Uffifc <h S^gtt^Wf 5 d t 

t^<* CTLA-4^©^d-^Lt, CTLA-4^iI^ao 

Smith£©#;£ (G. P. S mi th. Method in Enzymology, Vol. 2 17, 
P 2 2 8-2 5 7(1 9 9 3), 7*r5»^l/x) «,tfiU 0 

l,4l,77 " s '** (W.T.)tl0flg(2 0 0it l/PBS)tttertjft4 

«#&U »«LA:W.T.«D7r-y*JJ:0fFl~F6OEW*3Ba-r 
* 7 r — ? ***** 0.015fr*5j£g/mlEttS.k9 left* % ft 2 
00^1 (lOXFCS^trRPMI 1 6 4 0«*)iU *W 

mz^x 3 «*roffliufc 0 c ti Zaun* 3 o»h*±tm 

^-h»v 3BIB3 7t:. 5XC0,O*fi:T?*ttfi,fc o «««718 
■frHWK: (0.5tfCi/well) Tvs'ybX7^fTl\ Hr^/x 

-<**-T«u£I5]iRU [3 H] f-syxoffiiJii^^ttfts,^ 
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*£M\U Fl, F3x F4. F5E9iJ^S-r«7T-^*Jin^^{i % 

w. t. 7 T - vihx.tz&tmwm<Di£Vi b^m^hMt^tz^ f 2 

-t^^F2aofF6BW*l8a-i-*7r-^KttT»ttoaJi#||fteini: 

: F 2 RIFF 6 IE?iJ£W<r* 7 r - *Ot* X C D 8 0 

77-y©CTLA-4©UW--c*57^CD8 Otl*ff Sg£ 

*££g&©M(*EL I SAS^ffliV; 0 F2fcJ:rjT6E?!l£383i?- 
*7 T -;; (4xio»h'-jtWOx;i,/40^1) ^9 6 7^;UELI 
SA7°b-H (ftS^-*^ K SOSO C4lCTlftT?3-hU 1% 
BSA*£k5 0mMMx-HCK PH7.5, 15 0mM NaCl 
(TBS) T'g-®T2B#^7'n. y ^ - ©7°U- h£T B S Tt« 

'«U PBS-ctl?l/:7^CD8O-Ig^2O0ngA>^l.0O0n 
*/3 50lJn* x M-ClB#IHKffc$-ti:fc e TBSTr«fc*SK TBS 
"C'100fe(c%fi:L/c7;u^i;.7^x^7 r — ifmo^b h I zGtKW 

5p "" hD7l - ;l ' ,J U ^ AA*ft«B*jDi«*K4 0 5 nm 

*«Sl/fc 0 *©tt« x F2EW*»Sm77-W^7CD8 
0-1 fft^MttffWue^SCi^msftfc (H5) o 
ftt=C©F 2 7 7 --^cd C D 8 0 - I s^oeaoftJMfe****^ 
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FK F3s F4, F5e^*»»«7T-$>*io*fcStt, 

77-^CTLA-4ObW-^57^CD80i:Stn^ 

e£Stt©ff«liEL-I SAtt%«i^ F2teJ:tfF6E*l«8S*-- 
*7 r -;; (4xio«h-.jt>/^/40/ Z l) *9 6*x*ELI 

BSA^50mMfijx-HCK pH7.5, 15 0mM NaCl 
(TBS) TSffl-C2B#!yj7*n y *Ufc 0 c©t°U- h£TB S TTftfr 
PBST^f?Lfc^7XCD80-I g*2 0 0 n g** 10 0 0 n 
g/3 5^1»n^, SaTlNfBBRAS-tfA:. TBSTcftfrfc. TBS 

^-^D7xz;n J ^ tMj ^ A A*ft**in*Kjtflt 4 0 5 n m 
*»SLfc 0 *©fc§H, F2E3nj*36i!«7r-y©*^i>^CD8 
O-Ul^Sft^l^t^tm^/; (0 5) 0 
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F 2EW*5Sa-r*7r-S?*3-hLfcri/-Mc»UTT'>^CD8 
0-1 g> 7^CTLA-4-I g, t h I gG£0Rfc*, **)t0| 

i^^:^:lS,TEL I SAttl=J:»)*W*(Tofc. F2 

EW*»a** 7 7 - >j\t * C D 8 0 - I g OJMtJIttfcgftrt- 5 C 

iiIi:F2E^»57 7 -y©h h C D 8 0 - I g 
SMS* 7 Tli F 2 7 r - x C D 8 0 - I g <t#Jlft £ 

^©■F2E^J*5gS-r*7r-^A<t hCD80 

TfcltLfc. thCD8O-U0»/ : , m LinsleyfcOSfc 
(J. Exp. Med. Vol. 17 3> P721-730C199D) i:|,x, 
t h CD 8 0 am* K>OitHgCrl M^H^«i 

DEAE-x+Xh5>^ffltNTC0S7$Bfla(Cite^A^ # 

ffl^tKD8 0-Ig^U: o =®J:-5l=LTH»Uytt hCD 
8 0-1 g*ffl^ F2E5H*38an7r-y©thCD80-I g^ 
©e^gtt*. t^CTLA-4-I gWtFI gG^ft^iHiL 
xm^tztZb^ H7»i^-ri:9iz, F2EM*jear«7r-^iv> 
XCD8 0-I gtTOizt FCD8 0-I giftJ|ttK8£«- i36 < 

SMI : v */*-Afca** f 2r*f 6E*j*»a* 

**« 6 ? F 2 ROT 6 EW*»^« §7 T - ?#TiHI&itt»Mft& 
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0-1 g, h h I gG£©Kfc* % 

i:^«i:^,TEL I SAttKJ:t)«rtt*ffoA:o F2 

£*<ttBT?*fc (@6) o 

EML8 : F2E^Hit57 7 -^h NCD8 0-I g 

7T'(iF 277- 77CD80-U <fc 4*J*Wfc|S£-r 4 
^{; N C©F2E^J^^^^7 T -^^t hCD80 

TttltLfc. t HCD8 0-I gOMi:*fc,tli, Linsley^o^ffi 
(J. Exp. Med. Vol. 173, P721-730C1991)) i:i,t, 

t h c d s o <omm K^oihMgCri 

D EAE-x + Xh5>S?rffl^TC0S7lffiiaiCitfi^A^ £ 
»7 2B#M©±^J;«9y n x<>A-{r7 r u-X (7 r ^>7*±) * 
ffl^hhCD80-Ig M U: o -©J:7lCLT8S«Lfct hCD 
8 0-1 g*ffln x F2KfO*«S-j-S7r-yot HCD8 0-I g^ 
©*§£i£tt*. 77XCTLA-4-I g^O't h I gG*»tt#JH4L 
TH^fctc^x H7{i^-rj:9lCs F2iS^J^^-r<S7 r -^(iv7 

^ c d s o - 1 g tm\z t h c d s o - i g & *»tti;:ea-r * - i3ft < 

*nm 6 T F 2 S Of F 6 E*J £36 5 § 7 T - s? # • 
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in vitroO-^$J»TI4Cl<D7T-y^->/<^|cF2* 

fc F 2 * * F 6 E?iJ£fg5tf* 7 7 - SJO TMit ftMft£&* x ft 

SH\ -&»<bUT, »W'J'/f--A£F2*SW4F6EM*3B5ir 
*f Balb/cv>xKS#LT3BIW>r/f-A*lO/ig (100*1/7 

I*- ©M*ffiI!&£tBM 9 6 9 + -7" b - h ic l 7 jl/u* fc 5 
-^®SiP«{ilA£g/ml) , M'JV^-A&ilHlB^ 1BJ!n 2 

®ttKW»«47 T -yS*ott«rtt<Tt>(c:o*^|iJ|5pij^- A)x 
F 2fct>*F 6E9ij*»S«7 r-yti, TfleoitlM^iim 

SMfLLO : T«Kiitt»ntt&tt(c4si^ F 2&tf F 6E*I**S!««. 

7 7 - i^O u-try £ 

F2acFF6EM**a«*7r-^Ji, IWI5i:it^i:, ft 
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in vitro©ZL9cJ!ltt-cliZ.07T-y^>v<^|cF2A 
*^l*F6EyU#$g||Lfct>©£ffl^fc 0 o£*)H«50I6-CW;, ftHtL 

fc F 2 $ 5 F 6 BMtfmiT Z> 7r- ^© TMi^»£tt£ N $ 
^MtlT, 7T-5?<ttt^<^tt«ftis (IMP UVf—iO £ 
fflK -^»tUT> »»U^-A4F2*5^ttF6EW**Sr 

*fBalb/cv^X(^UTH5P'r/f— A£l 0 g (1 0 0 # 1/7 

it - © » KtOISl&gflSiK 9 6 7 x;l/* + - 7* U - h \z 1 7 .r fc 
1.5xio 5 «2t::#&U U i/f— A£3 A g/ m i 

T*JdU F2ROtF6EJ»J*iBa«7 7-y*»3Qn«l#»!* (&7 7 
-^SQilil/zg/ml) x -aiPU'/^-A^SQilSI^ 1BSU 2 
B^©3ii<9II^U^ 0 l££«£LT, W.T.7r-S>*«ioUfc. 
«K*©««Eli*|(5«6Kt£n,A:. H8 K:***^ *«q 

®^^»»i7r-^i*©Jn[IS-c/j:<Tfe(C©«^tta9pi;./^-AX 

f 2 sc; f 6 7 r - TaiaiostmiinttittKtf » 

fcn t ii] b$ k ^jn-r * ^ o * c ^ frjfi s n ^ o 

^iH : TttteflHWJ»fittK*jl^5 F 2&Cf F 6E^J«|S^««- 
F2&c;F6E?iJ«:»a«ft7T-^i. »5i:^9i: N ft 




24 



WO 98/46739 

PCT/JP97/02540 



m?Z>7 7 -iSi^ ^»7IC^-Tct9fc-7^XCD8 0- I gt#m 

*©»*^if9^*H-c«fcj6c % ««9-ea^fcF2RDtF6EW* 
*a^**7 T -yoT»ftiUI»|«gttK^ (Bx CD8 0-Ig. c 
D86-I g0g»£flijseu: o 

Balb/cv^xc^UTMU V*-A*5 0 jt£g(l 0 Oi 1 /P B S)K 

Krtft4 u 4 mmz v ^ x j: ^ races , t» km««u u fco 

***«-c«, c©!Hrafc*96*x;u*** + -7u--Mil. 5x 
1 0 -Mc** U #-9- y^-A3,g/mUF2^ 
^«F6EW*IBaLT^*7T-y(ltf g/ml)tCD8 0-.I gt 

fctt c d s 6 - 1 g * tzimmmt lt h h - 1 g * 0 * * 1 * g / m 1 

H9f^-TJ:9KF2EM*5Ba-r«7T-ytt, CD8 0 
- I 8*ST-CI4*L<T«B«a*M«»gtt*<a 1 | S t lx CD8 6- I gff 
ST-Cli, CD8 0-I «O*^O4 0»gflCOE»*<|g a 6^nfc o Mak 

(Science Vol. 2 7 0,p9 8 5(1 9 9 5)). CTL A-4a?#T|B 

8 0 C D 8 6 t C T L A - 4 OftSftffl Lfc**. T*fH/[&i# 
i«U:: t ^ LTl ^ F2EJfl«at«7 T 
- 5>#* C T L A - 4 TttttOffittfLK**** AoflrfflfciBs U - 
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■7* 7.CTLA-4* J ?v-i-Jl<Vi#tKfcU <£©9 *>F 2E9iJ*jg 
It57 7 -yii, «^J7JC/T-rck?lcv^xCD8 0 - I g«t#gft 
Kfc^fSo * d THIg£iJ 9 (C^$n^c F 2 &tf F 6 EyiJ*5B3i-r S&7 T 
- ?® TflJ&i|K«*£g*< x C^b© b-try^ — x)ify y%.ft UzK 

^-rs§7 r ->?©T«iim$ij^g^(c*frs N CD8o-ig, c 

D86-I g©f^£g'J£U/c 0 
Balb/cvfrJUcSti/cWP'J »/f-A*5 0 *g(l 0 0 * 1 /P B S 

u &^ 4 fluofft^? ^ * a *)%m\z'& xvimmzmto uz 0 

*nmm?i^ z. o&mmfc* 9 6? ^t, ^ + -7° i— ^ lz 1 5 x 

lx ttF6EM*jeaUT^*7r-s;(ltf g /ml)iCD8 0-.I 
fcttCD86-I gZtzimmmtLTt h-lg*0**l*g/ml 

a9t^f «k9i:F2ffi?iJ*^-rs7 7 -y{i % CD 8 0 

- I gffSTT'li^ L < T«ii»J&&tt«i^tu C D 8 6 - I g# 
ST-eii, CD8 0-I g©*^O4 0XSflC©|fi*^Ba6 6*ifc o Mak 
*©**K«fc*£ x CTLA-4afi**y ^nnL^xw 

(Science Vol. 2 7 0.p9 8 5(1 9 9 5))> CTLA-4»*#T|B 

*#fcfc*.tf, *ftfctt»li % F 2E?ij£fg§!f S 7 7 - i?jj<CD 

8 0 ftlMi C D 8 6 £ C T L A - 4 OfiStfffl eg* Lfcfcj^ TjB|M | 
**R»l/fc^t*^*LTl^ 0 d©*^ F2E5H**I«7 7 

- C T L A - 4 #?© TMmvm&itizM? ZH<DftR Uz 
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RT*6tt<f\ C D 8 0 Uc^l* C D 8 6 t&&?Z CitAPC^ltTa 

lpI«lO^»*F6EyiJ*|l63i-r ofciC5 N EH 
0t=^i-5tcCD8 0-.I g*S0^4CD8 6-I g*8sinUT4>£< 
T*fflflSi#ra$g&«§ $ *v*\ F 6 W.n*m%L? * 7 T - tt c ft & 

© 'J KijBlA:*fii© U Ki^li U*7**-1f ©^iffiZft/Bt- 

^lll :Biff^ M (HBsAg) fea^**K:*f-f * F 2 * 
fcl* F 6 E?iJ*f83t-f 5 7 ^-^©JjtHBsAg fcM£it&g& 

SSfcH (HBsAg) ££H>T&It£?To/c 0 

**\ Balb/c^y* (4E/1») KtfUT, i«i4iMHBs 
Ag (yHB 8 Ag;(BMk*RJlll»*ftWftSf) *10jKg (100// 
1/PBS) *Jtt*yHBsAg££fc|cF2*fcttF6Eai*» 
S«7r-y ClOflg/lOO* 1) fcttttrta^Lfco 

ft£«^3M&&v9X^^£m^ jflL»*PBS-C5<m. 2 0 
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Rjfttt^», C D 8 0*IM4C D 8 6 tnG+Z Z tXA P C Zfr LTTilffl 

0C**\fc$cCD80-.I g*SHI*CD86-I g**inLTfc£< 
TIIHteitf »*g» jgg*<|igg $ F 6 @2?iJ£fg§i*S 7 7 - j; <* c ft t» 
CD Hr7*~ ^ Ki: LTT»MUf »W*gtt*^ L 

- * ^ > a ^ * r 9 - o x > - - y ^ z t Vs g w 

* 7 r - *#f§ £ft* C i %7jk LTfc <9 , 'J ^>"K5ECr>ti U-b^^ 

»Hl .:B«i M (HBsAg) ft«7^i:«t«F2* 
^ « F 6 *5BS« ^7 T - s; ©!SH B s A g 

F 2 * fcii F 6 E*]*»S** 7 7 - y^* ftKKS , LT fc fc ffi3Ro<H 

SitiR (HBsAg) *ffl^T»lt*ff,fc e 

Ag (yHBsAg : im<t#*mmm*im) ^10^g (100/z 
1/PBS) *fcttyHBsAg±£fe|;:F2*fcl*F6E*J*J6 

^^M^v^x.k^jfli^TU, iMPBST50fS, 2 0 
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il/tffl^tftofc, *©*£3k HI l^1-«k^»=, HBsAg©^ 
ftg Lfci¥*<* WcfcH B s A gtt#ffi£ 1 1 Ltzm&, F 2 £ fcli F 6 
E?iJ«:5BS1-« 7 7-ytfti:yHBsAg £ ftg L£S¥te N 3 iiM® 
IflL*©fcHB s Ag^Il^timi 7. 9fcitfl x 9-^^ ^ 
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iUTffl^T?fo/c 0 *©£H N Ell llZ7rs-t&o\Z, HBsAgOM 
ftg Lfc#*<* btziKE B s A gfc#ffi£ 1 i Ufci§& N F 2 £ fcteF 6 
Xmxm-tZ? 7-^*i:yHBsAg ££gE LfcSl^ 3 am*® 
Ifr*®ttHB s Agftftffili^ft^i 7. 9fc<£tf 1 1. 9t&*) n 
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12?|J#^ : 1 

ie?ij©M : 7 ^ j m. 



/^-f)Jt7 7-^ (fd-tet)- ... 

, HI; Lys • Lys..L6u. ; LeiAPte- Ala*It e rPro; teuolfel iFal^re { P,j£ Tyr §<?r 
5 -10 .«• 15 01 

His Ser Ala Asp Gly Ala Gly. AIa,Altf Cl^/^^HIal Clff 8^13 s W.#I4.«r; 

•- 20 * :25 " - 30 

Cys.;L ?U . Ala Lys. Pro- His .Thr -GJu Asn Ser. Phe Thr ylsn, fel Trp Lys • . i 

35 .,■ >40 45. 

Asp Asp- Lys Thr-Le^Asp-Arg Tyr Ala Asn T-yr <a^y <Cys- Leu -Trp „ t 
^ •'- 55 :•• 60' m 3 f. 

.Asn^Thr .Gly M-«al v V 3 l-.^Thr^ : Asp ^hr.Gla Cy ? :Tyi . ^ : -v 
65 -- 7 ° 0^5 / : ^ ,80. V " V": 



28 



W ° 98/46739 PCT/JP97/02540 



m n m 

: 1 

E?iJO^ $ : 4 3 2 
May- : jggft 

^f'Jt7 7 -; (fd-tet) 

Val Lys Lys Leu Leu Phe Ala He Pro Leu Val Val Pro Phe Tyr Ser 
5 10 15 

His Ser Ala Asp Gly Ala Gly Ala. Ala Gly Ala Glu Thr Val Glu Ser 
20 25 30 

Cys Leu Ala Lys Pro His Thr Glu Asn Ser Phe Thr Asn Val Trp Lys 
35 40" 45 

Asp Asp Lys Thr Leu Asp Arg Tyr Ala Asn Tyr Glu Gly Cys Leu Trp 
50 55 60 

Asn Ala Thr Gly Val Val Val Cys Thr Gly Asp Glu Thr Gin Cys Tyr 
65 7 0 75 so 
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Gly Thr Trp Val Pro lie Gly Leu Ala lie Pro Clu Asn Glu Gly Gly 
85 90 95 

Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly 
100 105 no 

Thr Lys Pro Pro Glu Tyr Gly Asp Thr Pro He Pro Gly Tyr Thr Tyr 
115 120 125 

He Asn Pro Leu Asp Gly Thr Tyr Pro Pro Gly Thr Glu Gin Asn Pro 
130 135 . ho 

Ala Asn Pro Asn Pro Ser Leu Glu Glu Ser Gin Pro Leu Asn Thr Phe 
145 ■ 150 155 i 6 o 

Met Phe Gin Asn Asn Arg Phe Arg Asn Arg Gin Gly Ala Leu Thr Val 
165 170 175 

Tyr Thr Gly Thr Val Thr Gin Gly Thr Asp Pro Val Lys Thr Tyr Tyr 
180 185 i9 0 

Gin Tyr Thr Pro Val Ser Ser Lys Ala Met Tyr Asp Ala Tyr Trp Asn 
195 200 205 
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Gly -Thr Trp Val Pro lie Gly Leu Ala lie Pro Glu Asn Glu Gly Gly 
85 90 95 

Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly 
100 105 HO 

Thr Lys Pro Pro Glu Tyr Gly Asp Thr Pro He Pro Gly Tyr Thr Tyr 
115 120 125 

He Asn Pro Leu Asp Gly Thr Tyr Pro Pro Gly Thr Glu Gin Asn Pro 
130 135 140 

Ala Asn Pro Asn Pro Ser Leu Glu Glu Ser Gin Pro Leu Asn Thr Phe 
145 150 155 160 

Met Phe Gin Asn Asn Arg Phe Arg Asn Arg Gin Gly Ala Leu Thr Val 
165 170 175 

Tyr Thr Gly Thr Val Thr Gin Gly Thr Asp Pro Val Lys Thr Tyr Tyr 
180 185 190 

Gin Tyr Thr Pro Val Ser Ser Lys Ala Met Tyr Asp Ala Tyr Trp Asn 
195 200 205 
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Gly Lys Phe Arg Asp Cys Ala Phe His Ser Gly Phe Asn Glu Asp Pro 
210 215 220 

Phe Val Cys Glu Tyr Gin Gly Gin Ser Ser Asp Leu Pro Gin Pro Pro 
225 230 235 240 

Val Asn Ala Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Glu 
245 250 255 

Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly 
260 265 270 

Gly Gly Ser Gly Gly Gly Ser Gly Ser Gly Asp Phe Asp Tyr Glu Lys 
275 280 285 

Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn Ala Asp Glu Asn 
290 295 300 

Ala Leu Gin Ser Asp Ala Lys Gly Lys Leu Asp Ser Val Ala Thr Asp 
305 310 315 320 

Tyr Gly Ala Ala He Asp Gly Phe He Gly Asp Val Ser Gly Leu Ala 
325 330 335 



30 



'i 



WO 98/46739 PCT/JP97/02540 



Gly Lys Phe Arg Asp Cys Ala Phe His Ser Gly Phe Asn Glu Asp Pro 
210 215 220 

Phe Val Cys Glu Tyr Gin Gly Gin Ser Ser Asp Leu Pro Gin Pro Pro 
225 230 235 240 

Val Asn Ala Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Glu 
24 5 250 255 

Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly 
260 265 270 

Gly Gly Ser Gly Gly Gly Ser Gly Ser Gly Asp Phe Asp Tyr Glu Lys 
275 280 285 

Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn Ala Asp Glu Asn 
290 295 300 

Ala Leu Gin Ser Asp Ala Lys Gly Lys Leu Asp Ser Val Ala Thr Asp 
305 310 315 320 

Tyr Gly Ala Ala He Asp Gly Phe He Gly Asp Val Ser Gly Leu Ala 
325 330 335 
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Asn Gly Asn Gly Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser Gin Met 
340 345 350 

Ala Gin Val Gly Asp Gly Asp Asn Ser Pro Leu Met Asn Asn Phe Arg 
355 360 365 

Gin Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu Cys Arg Pro Tyr Val 
370 375 380 




Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser He Asp Cys Asp Lys He 
385 390 395 400 

Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe 
405 410 415 



Met Tyr Val Phe Ser Thr Phe Ala Asn He Leu Arg Asn Lys Glu Ser 
42 0 425 430 
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Asn Gly Asn Gly Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser Gin Met 
340 345 350 

Ala Gin Val Gly Asp Gly Asp Asn Ser Pro Leu Met Asn Asn Phe Arg 
355 360 365 

Gin Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu Cys Arg Pro Tyr Val 
3? 0 375 380 

Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser He Asp Cys Asp Lys He 
385 390 395 400 

Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe 
405 410 415 

Met Tyr Val Phe Ser Thr Phe Ala Asn He Leu Arg Asn Lys Glu Ser 
420 425 430 
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E?iJ®g £ : 1 8 
@E?'J©S : 
ttOtt : 1 *« 

TGAATTTTCT GTATGAGG 18 



EfllS-t : 3 
E^IJOS $ : 1 5 
12?|J©M : 7 * y m 
ttO»:.l*«[ 

6B3&J 

Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 
1 5 10 15 

ie?ij#-5f : 4 
iE?iJ®g$ : 1 5 



32 



WO 98/46739 



PCT/JP97/02540 



S2?'J§^t : 2 

: 1 8 

mom : i *« 

mwmm .• ^.omm. (&$dna) 
mm 

TGAATTTTCT GTATGAGG 18 

S2?'J#^- : 3 
K?IJ©5£ : 1 5 

: 1 

h#a-;- : 

E^'joa^ : ftk©^7°f- K (Al^yf- K) 

Gly Leu His Ser Arg Cys His He Gly Arg Asp Cys Ser Ser Ala 
1 5 10 15 

mm^ : 4 

E?'JOg$ : 1 5 
m<D^ : 1 *«( 
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mm 

Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 
1 5 .10 15 

K?iJ#^ : 5 
E?iJ©g$ : 1 5 

E^JOSS : flb©^7°f- K (AK^f K) 

Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 
1 5 10 , 15 

E?'J§-Sf : 6 

: 1 5 

mcon : i *«i 

E^ijOSH : ffe©^y^ K (Al^y^ K) 

His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 
1 5 10 15 
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Gly Phe Val Cys Ser Gly He Phe Ala Val Gly Val Gly Arg Cys 
1 5 10 15 

EFiJS^t : 5 
E?'J©§£ : 1 5 

w.n®w. : 7 ^ ;m. 

mo®. : 1#« 

Ser Cys Val Phe His His Ser Gly Arg Tyr Trp Gly Arg Cys Val 
1 5 10 15 

12?iJ#^ : 6 
S2?|J©:§£ : 1 5 

m<D%. : 1 *« 

His Tyr Gly Asp Cys Arg Tyr Asp Leu Gly Ser Cys Arg Gly Ala 
1 5 10 15 
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E^IJ§^: 7 
E?lJ©:g£ : 1 5 

«©a : 1 *m 

E^JO^S : ife©^7°f- K (AX^7°f- K) 

Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
1 5 10 15 

E?iJ#^ : 8 
I£?iJ®g£ : 1 5 

Ala Pro Gly Val Arg Leu Gly Cys Ala Val Leu Gly Arg Tyr Cys 
1 5 10 15 
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S2?iJ#-5§-: 7 

: 1 5 

mon : i 

@2?iJ©a^ : ftfe©^7'^ K (Al^f- K) 

Ala Cys Val Met Tyr Asp Phe Val Leu Arg Gly Met Cys Ala Arg 
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